ABSTRACT ABSTRACT ABSTRACT ABSTRACT. Dimedone reacted with aromatic aldehydes and 3,4-methylenedioxyphenol or β-naphthol in the presence of a catalytic amount of Preyssler type heteropolyacid, H14[NaP5W30O110], as a green and reusable catalyst under solvent-free conditions to form a variety of new xanthene derivatives in very good yields.
INTRODUCTION
Multi-component reactions (MCRs) have emerged as an important tool for building of diverse and complex organic molecules through carbon-carbon and carbon-heteroatom bond formations taking place in tandem manner [1] . Particularly, in the last three decades a number of three and four-component reactions have been developed [2] .
Xanthene derivatives are very important heterocyclic compounds and have been widely used as dyes fluorescent materials for visualization of bio-molecules and laser technologies due to their useful spectroscopic properties [3] . They have also been reported for their agricultural bactericide activity [4] , photodynamic therapy [5] , anti-flammatory effect [6] and antiviral activity [7] . Due to their wide range of applications, these compounds have received a great deal of attention in connection with their synthesis. A number of methods have been developed for the preparation of the xanthenes [8] [9] [10] . Due to the importance of these compounds, we became interested in constructing a library based on 10-aryl-7,7-dimethyl-6,7,8,10-tetrahydro-9H- [1, 3] dioxolo [4,5-b] xanthen-9-ones and 12-aryl-9,9-dimethyl-8,9,10,12-tetrahydro-11H-benzo[a]-xanthen-11-ones.
The use of heteropolyacids (HPAs) has recently received considerable attention as nontoxic, eco-friendly and environmentally benign catalysts for various organic transformations to afford the corresponding products in good yields. Due to the numerous advantages associated with these eco-friendly and green catalysts [11] [12] [13] [14] [15] [16] , HPAs and their salts have been explored as powerful, efficient and eco-friendly catalysts in organic reactions such as liquid phase bromination of phenol [17] , chemoselective oxathioacetalization of carbonyl compounds [18] , Fries rearrangement of aryl esters [19] , isomerization of n-hexane [20] , alkylation of p-cresol with tert-butanol [21] .
We have been interested in the synthesis of heterocyclic systems [22] and application of heteropolyacids in organic synthesis [23] [24] [25] . In this article, we wish to report a facile condensation of 3,4-methylenedioxyphenol (1) or β-naphthol (2), 5,5-dimethyl-1,3-cyclohexanedione (dimedone, 3), aromatic aldehydes (4) 
EXPERIMENTAL General
Melting points were measured by using the capillary tube method with a Bamstead electro thermal 9200 apparatus.
1 H and 13 C NMR spectra were recorded on a Bruker AQS 500-AVANCE spectrometer at 500 and 125 MHz, respectively, using TMS as an internal standard (DMSO solution). IR spectra were recorded from KBr disk on the FT-IR Bruker Tensor 27. The reactions were monitored by TLC. Elemental analyses were done on 2400-SERIES, Perkin Elmer Company analyzer. All the solvents and reagents were purchased from Aldrich and Merck with high-grade quality and used without any purification. All the products were characterized by their spectra and physical data. (Tables 1, 2 ). After completion of the reaction which was monitored by TLC, boiling ethanol was added to the mixture. The catalyst was filtered off and the mixture was cooled to room temperature. The resulting solid product was then removed by filtration and purified by recrystallization from absolute ethanol.
Recycling of the catalyst
After completion of the reaction boiling ethanol was added to the mixture and the catalyst was recycled by a simple filtration, washed with diethyl ether, dried and reused for the next reaction with only a modest loss in activity. The catalyst has been recovered and reused for three times in the synthesis of 7,8-dihydro-7,7-dimethyl-10-phenyl-6H- [1, 3] dioxolo [4,5-b] xanthen-9(10H)-one (5a) and the results obtained are summarized in Table 3 . [4,5-b] [4,5-b] (4-methoxyphenyl)-9,10-dihydro-9,9-dimethyl-8H-benzo[a]xanthen-11(12H)-one (6f) 3003, 2956, 1665, 1625, 1510, 1460, 1358, 1301, 1259, 1232, 1192, 1162, 1135 
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RESULTS AND DISCUSSION
To optimize the catalytic system, the synthesis of 7,8-dihydro-10-phenyl-7,7-dimethyl-6H- [1, 3] dioxolo [4,5-b] xanthen-9(10H)-one (5a) from the condensation of 3,4-methylene-dioxyphenol, benzaldehyde and dimedone under solvent free conditions (Table 4) was used as a model reaction. Firstly, we study the relation between the rate of the model reaction and temperature and the best results were obtained at 120 o C (Table 4 ). The best catalytic activity of H 14 NaP 5 W 30 O 110 was optimized to be 0.4 mol% and any excess of the catalyst, beyond this proportion, did not show further increase in the conversion and yield (Table 4) . We also examined the effect of the catalyst amount in the synthesis of 12-(4-fluorophenyl)-9,10-dihydro-9,9-dimethyl-8H-benzo[a]xanthen-11(12H)-one (6c) under solvent-free conditions and obtained the same results (Table 4, The optimized conditions were used for the synthesis of 7,8-dihydro-10-aryl-7,7-dimethyl-6H- [1, 3] dioxolo [4,5-b] xanthen-9(10H)-one and 12-aryl-9,10-dihydro-9,9-dimethyl-8H-benzo[a]xanthen-11(12H)-one derivatives. It was found that this method is effective with a variety of substituted aromatic aldehydes independently of the nature of the substituents on the aromatic ring (Tables 1 and 2 ). It is noteworthy to mention that the catalyst is recyclable and could be reused without significant loss of activity. After completion of the model reaction, boiling ethanol was added to the mixture and the catalyst was filtered off by a simple filtration, washed with diethyl ether, dried and reused for the next reaction with only a modest loss in activity (Table 3) . A possible mechanism for the synthesis of 7,8-dihydro-10-aryl-7,7-dimethyl-6H- [1, 3] dioxolo [4,5-b] xanthen-9(10H)-one derivatives is given in Scheme 2.
In summary, we have reported a high yielding, simple, convenient, straightforward and practical one-pot procedure for the synthesis of some novel 7,8-dihydro-10aryl-7,7-dimethyl-6H- [1, 3] dioxolo [4,5-b] xanthen-9(10H)-ones (5) and 12-aryl-9,10-dihydro-9,9-dimethyl-8H-benzo[a]xanthen-11(12H)-one derivatives (6) from the condensation of 3,4-metylenedioxyphenol or β-naphthol with aldehydes and dimedone under solvent-free condition. The conditions are mild and a wide range of functional groups can be tolerated. Using heteropolyacid as catalyst offers advantages including simplicity of operation, easy work-up, recycling of the catalyst and high yields of products.
